Visualization of replication sites in unfixed human cells.
Sites of DNA replication in nuclei are focally concentrated, suggesting that an underlying structure organizes the activity of many polymerases. As fixation could induce aggregation into foci, we examined the distribution of replication sites in unfixed nuclei. HeLa cells were encapsulated in agarose microbeads, permeabilized in a 'physiological' buffer, their DNA polymerizing activity characterized, and replication sites directly labelled by incubation with fluorochrome-dUTP conjugates. Using conventional and digital fluorescence microscopy, 80-250 foci were seen in these unfixed cells. These foci are unlikely to be formed by the aggregation of separate polymerases as most replication activity found in vivo is retained throughout these procedures. Although commonly used fixation methods collapsed or dispersed their periphery, the central core was very stable. Foci remained when approximately 90% chromatin was removed, suggesting they were attached to an underlying structure.